Abstract. The paper is inspired by the question of A. Shalev about possible coincidence of the class of collapsing groups and groups satisfying positive laws. We split the class of collapsing groups for subclasses, corresponding to different functions on natural numbers and give a positive answer for some of them.
Introduction
Let Ti be a free semigroup generated by x, y and let u(x, y), v(x, y) € Ti. By a (positive) law of degree n we mean here a binary expression (1) u(x,y) = v(x,y), where x (and y) has the same exponent sum on both sides; the first (and the last) letters in u and v are different; the length of u (equal to the length of v) is n. From now on by a pair of elements we mean an ordered one. We say that a pair g, h of elements in a group satisfies a law (1) if the equality u(g, h) = v(g, h) holds. A subset satisfies a law (1) if every pair of elements in the subset does. Many authors considered properties of groups, which do not contain non-abelian free subsemigroups or, which is the same, groups with no free 2-generator subsemigroups [1] , [2] , [3] , [7] , [9] . We call groups of such type (no Ti )-groups.
The notion of a collapsing group was introduced in [10] as (n, m)-collapsing. This definition is equivalent ( [10] , Lemma 2.2) to the following: a group G is called collapsing if and only if there exists n, such that G is (n, 2)-collapsing for some n, that is for any 2-element subset A in G, the inequality |4 n | < |,4| n holds. Positive laws defining nilpotent groups were found in 1953 by Mal'cev [5] . Till 1996 [8] every known group satisfying positive laws was an extension of a nilpotent group by a group of a finite exponent. There still are manyproblems concerning positive laws.
We compare the above classes of groups. In (no-T^-groups every pair of elements satisfies some law (1), while for groups with a positive law there exists a common law for all pairs. A collapsing group is (no Tz)-group with a restriction on degrees of the laws. So there are inclusions
In [11] A. Shalev posed the question: does every collapsing group satisfy a positive law?
A positive answer was found for residually finite groups ( [11] , Corollary C) and for finitely generated soluble groups ( [10] , Theorem 4.2). We can extend the second result to all soluble groups. Proof. Let G be (n,2)-collapsing group, then G is (noTi)-group. Let H denote any finitely generated subgroup in G. Obviously H is also (n, 2)-collapsing. By Theorems 4.7, 4.12 [9] , every finitely generated soluble (no Ti )-group is nilpotent-by-finite and hence residually finite. So H is residually finite. It follows from Theorem B [11] , that every finitely generated residually finite (n, 2)-collapsing group satisfies some positive law M Ct i, where c,i depends on n only. Thus we conclude that every finitely generated subgroup in G satisfies the same law M Ci j, and hence G satisfies the positive law, as required. To simplify futher studies we need the following criterion for a group to be collapsing. 
(g,h) = g k~d t(g,h)
. So we have |A fc | < \A\ k which implies that G is collapsing.
(no?2) groups collapsing groups
Conversely, if a group G is collapsing then it is (n, 2)-collapsing for some n and for any subset A = {g, h} the inequality |A n | < |A| n holds. Then at least two products in A n coincide, that is s(g, h) = t(g, h), say. So we have that every pair g, h of elements in G satisfies a law of a length n, which implies a balanced law s(g, h)t(g, h) = t(g, h)s(g, h) of degree k < 2n (after cancellation).
•
Notations:
• Let m be a fixed natural.
(A m G £)-group is a group in which every m-element subset satisfies some law (1) (depending on the subset). We write (A m G Cd.) if the length of these laws is bounded by d. 
THEOREM 2. A group G is collapsing if and only if it is (
Proof. By Lemma 1 there exists k such that every 2-element subset in G satisfies a law of degree < k, so every pair of elements also does. We assume k minimal with this property. So in terms of the function f,k = f(2). We ,y),vi{x,y) ), of degree < k 2 .
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Assume that for i-1 pairs in A m a common law a(x, y) = b(x, y) of degree < fc t_1 is found and that the i-th pair g, h does not satisfy it. We consider  elements a(g, h) and b(g, h) . There exists a law 1x3(2:, y) = v${x, y) of degree < k such that uz(a(g,h),b(g,h) ) = V3 (a(g i h),b(g,h) ).
Then the common law for all i pairs is u^(a(x, y), b(x, y)) =   (a(x ) y),b(x,y) Proof. We assume that the laws are ordered. Let Vi G G x G be a subset of pairs which do not satisfy the i-th law of degree < d. If G does not satisfy a positive law, then no Vi is empty. We take a pair from every Vi and get a subset of 2D elements which does not satisfy a law of degree < d. Hence G is not a (A2D £ £d)-group, which is a contradiction. The converse is obvious.
• Proof, In (no)-g r oup every pair of elements satisfies some law. It is shown in the proof of Theorem 2, that for a finite number of such pairs a;, bi there exists a common law, so G is (no T2 )-group if and only if for every m it is (A m G £)-group. Because of Theorem 2 and Corollary 1 we need to see only that the first inequality is strict. We consider an infinite direct product J7 of free nilpotent groups of increasing nilpotency classes. Since is locally nilpotent then by [5] , locally satisfies positive laws and so for every m, is {Am € £)-group.
• If assume that n is 6 £/)-group then, as a consequence, every pair of elements satisfies some law of degree < /(2). These laws form a finite subset {ui(x,y) = Vi(x,y),i = 1,2,...,£>}. So as in [11] Since n does not satisfy any law, we have a contradiction and hence fj is not (A € £/)-group, which finishes the proof.
• Remark. The above law does not imply a positive law, because it is satisfied in a free metabelian group which does not satisfy a positive law [5] .
When (A G £/)-group satisfies a positive law
We can give the following properties of the function /, defined in the previous section. So |A^(4)| < 5, and then by Corollary 2 we get: if every 10-element subset in a group satisfies some law of degree < 4, then the group satisfies a law of degree < 4 and we can write it as Moreover by [4] , such a group has to satisfy one of the following three laws: As it is shown in [4] , there are 13 standard laws of degree 5. Since the law xy 3 
